Substrates, inhibitors and activators of P-glycoprotein: candidates for radiolabeling and imaging perspectives.
In recent years, several PET tracers for monitoring the activity and expression of P-gp at the BBB have been tested. P-gp substrates such as [(11)C]verapamil and [(11)C]loperamide can be employed to visualize P-gp activity, but they display a moderate baseline uptake in the brain and formation of radiolabeled metabolites which hamper the interpretation of PET data. P-gp inhibitors such as [(11)C]elacridar, [(11)C]laniquidar and [(11)C]tariquidar have been tested to investigate P-gp expression and the results need further investigation. Recently, we developed MC18, MC266 and MC80, that have been characterized as an inhibitor, substrate and inducer of P-gp both by in vitro assays and in the everted gut sac method. These compounds have been radiolabelled with (11)C and been evaluated in vivo. In the present review, we compare the outcome of biological in vitro assays and the corresponding in vivo PET data for the P-gp inhibitors [(11)C]MC18 and [(11)C]elacridar, the P-gp substrates [(11)C]MC266 and [(11)C]verapamil, the P-gp inducer [(11)C]MC80 and the P-gp modulator cyclosporin A. Since a satisfactory overlap was found comparing in vivo results and the corresponding in vitro findings, the proposed biological in vitro assays could be predictive for the in vivo PET data of novel radiotracers. PET tracers could be employed for various purposes: radiolabeled P-gp inhibitors to monitor decreased expression of P-gp at the BBB in neurodegenerative disorders such as Alzheimer's and Parkinson's disease; and radiolabeled P-gp substrates with a high baseline uptake to monitor increased expression of P-gp in epileptic foci.